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n. Amendment to the Claims. 

1. (Withdrawn) A continuous process for producing charcoal from biomass input 
material in which the production of charcoal is maximized and the consumption of 
charcoal is minimized, tiie process con^rising the $t^s of: 

a establishing a charcoal production bed having a biomass upper layer having a 
top and a charcoal lower layer having a lower layer top; an intennediate layer pyrolysis 
zone positioned between the upper layer and the lower layer; the charcoal production bed 
positioned in a single reaction chamber, 

b. igniting ihs lower layer top with ignition means; 
establishing a pyrolysis zone at the intenoiediate layer; 

c. moving oxygen-containing gas downwardly through the charcoal production 
bed to sustain the pyrolysis reaction in the intermediate layer and to maintain the 
temperature of the charcoal in the lower layer, wherdn the pyrolysis volatiles &oia the 
intermediate layer move downwardly through the hot charcoal in Ae lowo' layer, 
resulting in tar-fiee fUel gas, which exits fiom the outlet means, and; 

c. removing, by removing means, charcoal in fte Iowa- layer, regulating the 
introduction of additional biomass material so that as charcoal is removed, the level of 
charcoal comprising the lower layer, and hence the level of the pyrolysis zone comprising 
the intennediate layer, remain substantially constant within the reaction chamber. 

2. (Withdrawn) The process of claim 1, \vi:ierdn: 

a. maintaining the lower layer at a temperature ydiich is sufficiently high to 
reduce any tars j6rom tbe pyrolysis zone int^mediate layer to carbon monoxide, hydrogen; 

c. providing the charcoal production bed with an outlet means for fuel gas; 
regulating the additional biomass material by regulating at least the quantity and or the 
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moisture content of the additional biomass material. 


3.(Wittidrawn) The process of claim 2, includii^ ttie step of monitoring the level of the 
pyrolysis zone in the reaction chamber. 


4. (Withdrawn) The process of claim 3 wherein the monitoring of ttie level of the 
pyrolysis zone in the reaction chamber is by thermocouple means. 

^.(Withdrawn) The process of claim 2, including the step of removing the fuel gas from 
the reaction chamber. 


6. (Withdrawn) The process of claim 1, wherein tibie temperature ofthe pyrolysis reaction 
zone is in the range of SOO.degree. C.-lO0O.degree. 

7. (Withdrawn) The process of claim 1, wherein the charcoal lower layer is substantially 
devolatilized. 


8.(Withdrawn) The process of claim I, wherein the charooal lower layer is substantially 
uxdfonn in size. 


9. (Withdrawn) The process of claim 2, wherein: 

a. establishing the charcoal production bed is commmced by adding a charge of 
charcoal at the lower layer of the reaction chamber. 


10. (Currently amended) An ^>paratus for the production of fuel gas comprising: 
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a. a reaction chamber receiving hioTnas s. includinp organic matter, thereby 
establishing a charcoal producticni bed; the charcoal production bed having a biomass 
upper layer having a top and a charcoal lower layer having a lower layer top; an 
intennediate layer pyrolysis zone positioned between the upper layer and the lower layer, 
die charcoal production bed positioned in a single reaction chamber; a pyrolysis zone 
established at the intennediate layer; tar-free fiiel gas ^44") p roduced as pyrolysis volatiles 
from an intennediate layer move downwardly through hot charcoal in the lowar layer 
which exits from outlet means; 

b. fuel gas (44) ou^mt is directed into a heat exchanger means (60) at a heat 
exchanger tank (60); heat exchanger tank (60) exhaust via a heat exchanger tank exhaust 

(71); 

c. heat exchanger tank exhaust (71) is directed into a demister means (80) at a 
demister input (81); demister means (80) accumulates condensate (83); a demister output 
(82) is directed into a friel conditioner means input (110), through a bubble forming 
means (1 15) and into and through a fUel conditioner means (100) containing Aiel means 
(120); the ftiel conditioner output (130) is exhausted via pump means (140) exerting a 
vacuum at the fuel conditioner output (130); fhel conditiono: output (130) is directed to a 
storage or combustion at an engine means (1 60). 

1 1 . (Original) An apparatus of claim 10 further conq)rising: 

a. having water or coolant supply inlet (67) and water or coolant discharge (69); 
heat exdxanger tank (60) containing water (65); fuel gas (44) bubbled through the water 
(63) and exhausted from the heat exchanger tank (60) at tiie heat exchange tank exhaust 

(71); 

b. demister means (SO) is comprised of a demister tank (87) with a demister input 
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(81) cotnprised of at least one tube (81) extending dowoardly toward a condensate (83) 
collector (85); 

c. the fuel conditioner means (100) containes fliel means (120); bubble fbnning 
means (1 IS) is pxovided by directing the fuel conditi<mer input means (1 10) via pipe or 
tube means (110) to and through a grid (1 16)foimed of fine wire mesh or a plate with at 
least one aperture (117); the bubble fbrouvig means (115) is submerged beneath a fuel 
means (120) surface (125). 

12. (Original) An apparatus of claim 11 further comprising: 

a. heat exchanger means (60) is sui^lemented by a supplemental heat exchanger 
means (62); said supplemental heat exchanger means (62) is positioned within the heat 
exchanger tank (60) and is in fluid contact with the heat exchanger water or fluid content 
(65); 

b. the at least one tube (81) is comprised of a plurality of tubes 1 ...n (81); the 
condensate (83) accumulated in the demister means (80) is periodically drained fiom the 
demister means (80) by a cbndoisate drain means (84) comprised generally of a valve and 
piping means dischaiging into a reservohr. 


13. (Currently amended) An apparatus of claim 12 furdier comprising: 

a. supplemental heat exchanger means (62) is comprised of a tube heat exchange^ 
fhd means (120) includes but is not limited to diesel, peanut oil, vegetable oils and oflier 
combustible substances for engine means (160) combusticm/ pump means (140) exerts a 
vacuum at the fuel conditione ou^ut (130) and fuel conditioner output (130) is directed 
to a stors^ or combustion at an engine means (160); 

b. [V]_valve means controls water or coolant siq>ply ialet (67) and water or 


CerttjG^ 
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coolant discharge (69) and the condensate drain (84); pipe or tube means (75) provides 
fluid oonunuzdcation from fuel gas (44) input to heat exchanger means (60), between heat 
exdianger means (60) and demister means (80); betweoi demister means (80) and fuel 
conditioner means (100) and between fuel conditioner means (100) and storage or engine 
means (160). 

14. (Currently amended) An apparatus of claim 13 further comprising: 

a. the fuel conditioner ou^ut (130) is in the range of 5% to 20% diesel with the 
balance conqnised of fUel gas (44 ) : 

b. »-ConditionCT means f 100) havii^ a fiiel c<mditioner means mput f 1 10) fiom the 
demister means fSO) co nveying fuel gas (A4): the fuel coaditioner means input (110) 
directing fuel gas (44) through bubble f orminp means (115) into and through a fiiel 
conditioner means (100) cnntainin|T fuel means (120); 

c. bubble fbrmine means (115) is provided bv directing the fuel conditioner input 
means (UP) via nine or tube means (1 10) to and throu^ a grid (ll6)formed of fine wire 
mesh or a plate with at least one ^erture (117. 

15. (Currently amended) An apparatus of claim 14 further comprising: 

a. the fuel conditioner ou^ut (130) will be diesel in the range of 5% to 10% and 
fuel gas (44) at 95% to 90%;^ 

b. .iiiel means (120) comprised of dieseL ^leanut oil, vegetable oils and other 
combustible substances . 


16. (Original) An ^aratus of claim 15 further comprising: 

a. the conditioned fiiel gas (130) is be introduced directly into Oie engine intake 
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maiii£)ld. 

17. (Onginal) An s^aratus of claim 1 1 ftnther comprising: 

a. tile water or coolant discharge (69) is discharged to a reservior for agricultural 

uses. 


1 8. (Original) A process from the apparatus of claim 17 comprising: 

a. collecting the water or coolant discharge (69); separating chemicals fiom said 
water or coolant discharge including potassium. 

19. (Currently amended) TTic apparatus of claim 10 further comprising: 

a. the uppCT laya- (13) has a upper layer center (12) relative to the upper layer 
(13) proximal a reaction chamber wall (32) and proximal fthel a reaction chamber top 
(31X 

b. biomass (20) is introduced into the upper layer (13) by means of a funnel 
means (200) which directs said biomass (20) toward the i^er layer center (12); 

c. a charcoal discharge fiinnel means (230) is fonned intermediate the lower layer 
(15) and the removal means (45) which directs the charcoal away from walls (42) of the 
charcoal removal system (40) and toward the removal means (45); 

d. the funnel means (200) at the fimnel side (220), relative to a vertical, and the 
charcoal discharge ftmnel means (230) at the charcoal discharge funnel slope (240) are 
sloped at greater Uxan approximately 45 degrees[: ] . 


20. (Original) The apparatus of claim 19 further comprising: 

a. the slope, 8 (210, 240) of the funnel means (200) funnel side (220) acid of the 
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charcoal discharge funnel slope (240) are ^proximately 60 degrees; both the funnel 
means (200) and the charcoal dischar:ge fiumel means (230) are primarily inverted cotdcal 
in structure. 

21. (Original) Theapparatusof claim 12, flir&er comprising: 

a. a charcoal heat exchanger means (260) provided by at least one tube (262) 
penetrating the charcoal collection means (41) arena via heat exchanger ports (264) at the 
charcoal removal system wall (42). 


Ccrti: 
on May 3 
Serial 


facsimile filing 
16 by] 

>6l 



y^UcationNo. lQ/669>666 


1064:32:36 PM {Eastern Daylij|htrune]'SVIlUSPTO{FXR^ 


